Inhibition of proteasome activity by selected amino acids.
Cellular protein homeostasis is a balance between synthesis and degradation. Protein degradation is regulated by hormones (eg, insulin) and nutrients (eg, amino acids). Certain amino acids are capable of decreasing cellular protein degradation, with evidence that this is mediated through altered lysosomal function. However, proteasomes, the major cytosolic protein degrading machinery, are being shown to play a central role in the control of protein turnover in the cell. In this study we show that the amino acids, isoleucine, leucine, tyrosine, phenylalanine, tryptophan, lysine, and arginine are capable of inhibiting the chymotrypsin-like activity of the proteasome in a dose-dependent manner. Leucine, tyrosine, and phenylalanine have a substantial effect at normal serum concentrations. The effect was greater in a proteasome preparation derived from muscle compared to a similar preparation from liver. On the assumption that amino acid-induced alterations in cellular protein degradation reflect the inhibitory changes in proteasomal activity shown here, we may conclude that amino acid control of cellular protein degradation is mediated, at least in part, through proteasomes.